Introduction
============

Medication non-adherence is defined as patient's failure to engage in a therapeutic regimen because of deficit in one or more of these pre-requisites: comprehension of the regimen, regard for the value of medical advice, or skills required for self-management. In both developed and developing countries, non-adherence to medication remains a significant concern for physicians, providers, and patients partly because of its adverse consequences on therapeutic outcomes.[@B1],[@B2] It is a significant but often unrecognized risk factor universal to all patients populations most especially those with chronic illness that involves complex and long term medical regimen.[@B2],[@B3] In addition to inadequate disease control, poor adherence to diabetes treatment recommendations (diet, medications and exercise) would also decrease treatment effectiveness[@B4],[@B5] with subsequent manifestation of micro- and macro-vascular complications of diabetes and increased health care costs.[@B6],[@B7] Non-adherence rates are relatively high across disease states, treatment regimens, and age groups. The drop in adherence is noted to be most dramatic after the first six months of therapy among patients with chronic conditions such as diabetes mellitus.[@B8],[@B9] A systematic review of studies on adherence to medication among diabetes patients showed that average adherence to oral antidiabetes medications ranges from 36% to 93%10, while adherence to other treatment recommendations especially dietary adherence among these patients remains poor.[@B11],[@B12],[@B13] Diabetes mellitus is a chronic metabolic disorder requiring long term and sometimes complex treatment regimen. The changes in lifestyle as a result of urbanization and westernization might have contributed to a progressive increase in the incidence of type 2 diabetes worldwide.[@B14],[@B15],[@B16][@B17],[@B18] Optimal management of diabetes involve patients taken prescribed medications (insulin or oral drugs) regularly and appropriately on a daily basis with minimal or no supervision. In addition, patients are required to adhere strictly to recommended diet and exercise plans, as well as measuring and keeping a diary/record of their own blood glucose measurements.[@B19],[@B20],[@B21],[@B22],[@B23] Accomplishment of the diabetes treatment plans by patients are essential in order to ensure normal or near normal fasting and postprandial blood glucose levels necessary for adequate control of diabetes, and subsequent reduction in mortality and reduced risk of complications in patients with type 2 diabetes.[@B24],[@B25] However, the need to make patients adequately committed to take their hypoglycemic medications regularly and appropriately, as well as adjusting their long-standing lifestyles in order to achieve optimal glycemic outcome is among the most common challenges encountered by physicians and other healthcare providers involved in diabetes care.[@B22],[@B26]

Adherence research and education have focused on understanding and addressing the contextual factors that contributes to medication non-adherence.[@B27] Demographic characteristics may help to identify patients who are at risk for non-adherence.[@B28] Similarly, medication may contribute to non-adherence secondary to side effects and cost, while poor patient-healthcare provider relationships may also be a major determinant of non-adherence.[@B28] Nevertheless, literature on adherence to treatment for chronic condition such as diabetes call for more empirical research to assess patients' adherence to medication, identify the reasons for non-adherence, and emphasized the necessity of this information for the development of specific intervention that focus on these reasons to improve adherence.[@B29],[@B30],[@B31] In resource-limited countries like Nigeria, the preponderance of economic instability, low literacy level, and restricted access to health care facilities might have led to the increase incidence of medication non-adherence. To the best of our knowledge, evidence-based research that evaluate medication adherence among patients with type 2 diabetes in Nigeria is scanty. Thus, the need for this study which aimed to assess medication adherence of ambulatory type 2 diabetes patients who attend an endocrinology clinic of a 900-bed tertiary teaching hospital in Ibadan, southwestern Nigeria, ascertain the level of glycemic control among these patients, and evaluate their opinions on the probable reasons for medication non-adherence. Association between socio-demographic characteristics and adherence status, as well as relationship between demographic variables and patients' opinions on the likely reasons for non-adherence were investigated. The differences in mean fasting plasma glucose values between and among different categories of patients were also compared.

Methods
=======

A prospective cross-sectional study was conducted at the endocrinology outpatient clinic of University College Hospital (UCH), Ibadan between June and August, 2009. UCH is a 900-bed tertiary healthcare facility located in Ibadan and affiliated with the University of Ibadan in southwestern, Nigeria. The hospital provides treatment for different categories of ambulatory and institutionalized patients within and outside the region and is a major site for undergraduate and post-graduate residency training. Ethical clearance and approval of the study protocols was granted by the joint University of Ibadan/UCH Research and Ethics Committee. The data available from the medical record unit of the hospital showed that an average of between 25 and 30 ambulatory diabetes patients are attended to by the resident and consultant endocrinologists on a regular basis per diabetes clinic day (Mondays).

Adult type 2 diabetes patients who were either diagnosed in the endocrinology clinic of the hospital or referred to the clinic from either private and other public hospitals in Nigeria, who must also have been on hypoglycemic medication(s) for more than three months to ensure familiarization with diabetes and the prescribed hypoglycemic medications were considered for inclusion in the study. The objectives of the study were explained to individual patient. Only those who were interested and who gave their voluntary informed consent to partake in the study were enrolled. Patients were assured of their anonymity and confidentiality of responses. Excluded were all type 1 diabetes patients, and patients who were mentally incompetent or who declined participation in the study. Based on the estimated population of 220 patients for the study period, at 95% confidence level and 5% confidence interval, a target sample size of 140 was calculated using a sample size calculator (www.surveysystem.com/sscalc.html).[@B32] An average of between 18 and 20 patients fulfill the study inclusion criteria per clinic days, given a total of 152 eligible patients who were approached within study period. Of these, 140 consented to participate, and these were patients who were administered the research instrument. The instrument for data collection was a structured questionnaire consisting of dichotomous (Yes/No options), 5-point Likert (ordinal) scale, open-ended, and closed-ended questions. The instrument was assessed for clarity and comprehensiveness of content by giving copies to two physicians who were experts in the field of endocrinology and two pharmacists who were experienced scholars in diabetes mellitus. To ascertain the appropriateness of the study design, pre-testing of sampling and recruitment procedures was done among fifteen randomly selected, recently diagnosed type 2 diabetes patients or those who had been on hypoglycemic medications for less than 3 months. Based on the feedback from the pre-test and validity assessment, study duration of 2 months was considered appropriate for the study, since two months was found to be the minimum clinic appointment date for diabetes patients except for those who have urgent reason(s) for whom an appointment of less than a month may be given. The 8 week period was also chosen to further ensure that no patient was repeated within the study period. Some questions were also reworded to eliminate ambiguous phrasing, in particular, the Likert type questions that were initially constructed in table format were changed to the text format for better understanding by patients. The questionnaire was divided into four sections; the first section obtained information on socio-demographic data including age, sex, occupation, educational and marital status, as well as diabetes-specific parameter mainly record of most recent fasting plasma glucose value which was confirmed or cross-checked from the blood glucose result brought to the clinic by patients. The FPG and weight are routine measurements in the endocrinology clinic of the hospital which need to be done by every diabetes patients prior to physician's visit on the clinic day. The blood glucose meter (Accu-chek® Active) was the most commonly use device in the clinic for routine blood glucose measurements. In this study, adequate/good glycemic control was defined as FPG ≤ 110mg/dL and poor glycemic control as FPG \>110mg/dL. This classification was based on the United Kingdom Prospective Diabetes Study Group definition of intensive control for diabetes patients (as fasting plasma glucose (FPG) of less than 108 mg/dL).[@B33],[@B34] The second section clarified information on duration of diagnosis as type 2 diabetes, profile of prescribed antidiabetes medications and non-drug treatment recommendations, as well as opinions on duration of antidiabetes medication/treatment plans. The third section contained 4-item Modified Morisky Adherence Predictor Scale (MMAPS)[@B35], administered in a dichotomous version (Yes/No). MMAPS is part of the WHO case management adherence guideline (CMAG) assessment tools[@B36], and it is a validated scale mostly used to classify patients on medication as either high or low on motivation and knowledge domain, thus a commonly used self-report method to assess patients' adherence to existing therapy. MMAPS is 4-item questions which assess unintentional (question 1 and 2) and intentional (question 3 and 4) non-adherence behaviours. Adherence in this study was defined as no positive response (or a total score of zero) to the 4-item question on the MMAPS. Binary variables using categorization of \<1 versus ≥1 for classification of patients into adherent and non-adherent status respectively, were based on the distribution of data following an extensive review of the literature.[@B35],[@B37] The fourth section contained 5-point Likert scale (ranging from strongly agree -assigned a value of 5 to strongly disagree -assigned a value of 1) to evaluate patients' opinions on some of the likely reasons for non-adherence in relation to their own medication-taking behaviours or adherence. The probable reasons for medication non-adherence were compiled following an extensive review of literature[@B1],[@B30],[@B37],[@B38],[@B39],[@B40],[@B41], and contained some of the intentional and unintentional barriers or reasons for non-adherence among patients on chronic or long term medication/treatment plans. The questionnaires, which took between 20 and 25 minutes to be completed, were administered to consented type 2 diabetes patients by the principal investigator on every diabetes clinic days. Only 7 (6.1%) patients who did not understand English language were assisted by the principal investigator and their responses were later translated and back-translated to maintain response consistency. Out of the one hundred and forty copies of questionnaire administered to patients within the study period, 114 (81.4%) were considered for analysis. The remainder, 26 (18.6%) were not used for analysis because of ambiguous responses or incomplete demographic data.

Data were sorted, coded and entered into Predictive Analytics Software (PASW) (formerly SPSS) window version 17.0 for management and analysis. Descriptive statistics including frequency, mean, range, and standard deviation were used to summarize patients' baseline socio-demographic data and evaluate distribution of responses. Chi-square was used to investigate association between socio-demographic characteristics and medication adherence status, while Kruskal-Wallis test (a non-parametric form of ANOVA) was used to evaluate association between socio-demographic variables and patients' opinions on the probable reasons for medication non-adherence. Student t-test was used to compare the difference in mean FPG between adherent and non-adherent patients, as well as between genders. One-way Analysis of Variance (ANOVA) was used to compare the differences in mean FPG values among patients of different socio-demographic status. The priori level for statistical significance was set at p\<0.05.

Results
=======

The response rate from this study was 81.4%. Sixty-three (55.3%) were females and 51 (44.7%) were males. The mean age for the studied population was 61.32 (SD=12.40) years (range 32 to 83 years). Males have a mean age of 60.51 (SD=11.33) years, versus females mean age of 61.99 (SD=13.28) years (Student-t test (t) value=0.627; p=0.181). Thirty (26.3%) were retirees from private and public establishments, 29 (25.4%) were traders, and 49 (43.0%) had post-secondary or tertiary education. The details of the socio-demographic characteristics of patients were given in [Table 1](#T1){ref-type="table"}. Overall, patients had been diagnosed with diabetes for 8.4 (SD=7.9) years. Eighty-one (71.1%) had been diagnosed for between 1 and 10 years, 13 (11.4%) diagnosed 11 to 20 years, 7 (6.1%) for 21-30 years, 3 (2.6%) patients diagnosed between 3 and 6 months, and 3 (2.6%) had type 2 diabetes for over 30 years. Seven (6.1%) could not give any response. Male and female patients significantly differed in mean year/duration of diagnosis, 10.10 (SD=8.80) years versus 7.18 (SD=6.79) years (t=1.936; p=0.031).

###### 

Socio-demographic characteristics of patients (n=114)

  Variables                   Frequency   Percent
  --------------------------- ----------- ---------
  Age (years)                              
  30-40                       8           7.0
  41-50                       17          14.9
  51-60                       31          27.2
  61-70                       28          24.6
  Above 70                    30          26.3
  Sex                                      
  Male                        51          44.7
  Female                      63          55.3
  Occupation                               
  Artisans                    6           5.3
  Unemployed                  10          8.8
  Civil servant               11          9.6
  Professionals               28          24.6
  Trading                     29          25.4
  Retiree                     30          26.3
  Educational qualification                
  No formal education         11          9.6
  Primary                     22          19.3
  Secondary                   32          28.1
  Tertiary                    49          43.0
  Marital status                           
  Single                      5           4.4
  Married                     89          78.1
  Widowed                     17          14.9
  Divorced                    3           2.6

The profile of prescribed antidiabetes medications among the patients indicated that a combination of sulfonylurea mostly glibenclamide, and metformin as co-administered products 42 (36.8%), was the most commonly prescribed. Metformin alone was used by 19 (16.7%); insulin alone, 15 (13.2%); and glibenclamide alone, 8 (7.0%). Combination of metformin and insulin were used by 7 (6.1%), other combination of oral agents by 6 (5.3%), combination of glibenclamide, metformin and insulin, 2 (1.8%); while 1 (0.9%) was on pioglitazone. Fourteen (12.3%) could not identify the antidiabetes medicines they were taking. The non-medicine treatment modalities practiced by patients included dietary adjustments, 59 (32.6%), exercise 52 (28.7%), self-monitoring of blood glucose (SMBG), 46 (25.4%); and weight reduction, 24 (13.3%). In most cases, patients were on combinations of these non-drug recommendations.

Sixty-seven (58.8%) patients knew the most recent value of their fasting plasma glucose which was either confirmed from the result of routine blood glucose measurements done in the hospital prior to physician's visit on the clinic day, 60 (89.6%); or the individual self-monitored blood glucose chart brought to the clinic by patients, 7 (10.4%). Fourty-seven (41.2%) could not give their blood glucose value. Of the cohort who gave their FPG values, 3 (4.5%) had fasting plasma glucose between 45 - 70mg/dL, 24 (35.8%) had between 70 - 110mg/dL, 17 (25.4%) had FPG between 111 - 130mg/dL, and 23 (34.3%) had FPG\>130mg/dL. Thus, only 27 (40.3%) of the patients had FPG below 110mg/dL suggestive of adequate glycemic control, while 40 (59.7%) had FPG above 110mg/dL indicative of poor glycemic control. The mean FPG for the cohort was 139.05 (SD=70.46) mg/dL. Male and female patients significantly differed in their mean FPG, that is, 146.55 (SD=84.96) mg/dL versus 133.33 (SD=57.58) mg/dL, respectively (t=0.759; p=0.032). However, there were no statistical significant differences in the mean FPG among patients of different occupations, marital, and educational status (p\>0.05). The assessment of the patients' responses to the 4-item modified Morisky adherence predictor scale showed that 60.2% of the patients were adherent with prescribed medication, while 39.8% were adjudged non-adherent ([Table 2](#T2){ref-type="table"}). Only the marital status had statistically significant influence on patients' extent of adherence to medication (Chi-square=7.844, p=0.049). Patients who are widowed (80.0%) seemed to adhere better than the married (60.0%), singles (40.0%) and the divorced (0.0%). The mean FPG for adherent patients, 137.09 (SD=59.27) mg/dL was lower than those of their non-adherent counterparts, 143.92 (SD=87.56) mg/dL, but the difference was not statistically significant (t=-0.373, p=0.095). Evaluation of patients' opinions on some of the likely reasons for non-adherence indicated that, 33 (34.4%) strongly agreed that high costs of medication was the most frequent reason preventing optimal adherence to prescribed medication(s), while 23 (29.9%) agreed that complexity of dosage regimen was also a paramount reason for medication non-adherence. Twenty (23.3%) and 16 (19.5%) agreed that physician's and pharmacist's mode of approach during consultation and dispensing respectively could be a contributory factor to lack of optimal commitment to medication-taking as prescribed. Forgetfulness, 23 (28.8%), was also agreed to as a reason for medication non-adherence. The details of patients' opinions on other reasons for medication non-adherence are as shown in [Table 3](#T3){ref-type="table"}. There was a significant association between patients' occupational status and opinions on costs of medication as reason preventing optimal adherence to medication (p=0.000; [Table 4](#T4){ref-type="table"}). Also, there exists a statistically significant association between genders and opinions on physician's mode of approach during consultation as a contributory factor for medication non-adherence (Kruskal-Wallis value=4.314; p=0.038). Males were those in majority (mean rank=49.23) who were strongly in agreement with the fact that the mode/style of approach during patient-physician interaction may be a contributing reason to medication non-adherence, when compared to the female patients (mean rank=38.52).

###### 

Summary of patients' responses to the modified Morisky adherence predictor scale (n=108).

  Question                                                                                      Number (%)    
  --------------------------------------------------------------------------------------------- ------------ --------------
  Response (score coding)                                                                       Yes (1)      N0 (0)
  1\. Do you ever forget to take your Medication(s)?                                            23 (21.3)    85 (78.7)
  2\. Do you sometimes not being careful in taking your medication (s)?                         12 (11.1)    96 (88.9)
  3\. When you feel better, do you sometimes stop taking your medication(s)?                    11 (10.2)    97 (89.8)
  4\. Sometimes if you feel worse when you take your medication(s), do you stop taking them?.   12 (11.1)    96 (88.9)
  Distribution of scores                                                                        Total (%)    
  0                                                                                             65 (60.2)    
  1                                                                                             30 (27.8)    
  2                                                                                             7 (6.5%)     
  3                                                                                             4 (3.7%)     
  4                                                                                             2 (1.9%)     
  Cut-off                                                                                       Number (%)   Category
  \< 1                                                                                          65 (60.2)    Adherent
  ≥ 1                                                                                           43 (39.8)    Non adherent

###### 

Patients' opinions on probable reasons that prevent optimal medication adherence

  ---------------------------------------------------------------------------------------------------------------------------------------
  N (%)                                                                       SA          A           AR          D           SD
  --------------------------------------------------------------------------- ----------- ----------- ----------- ----------- -----------
  1\. Costs of medication too expensive (n=96)                                33 (34.4)   29 (30.2)   9 (9.4)     21 (21.9)   4 (4.2)

  2\. Complexity of dosage regimen (n=77)                                     8 (10.4)    23 (29.9)   7 (9.1)     29 (37.7)   10 (13.0)

  3\. Physician's mode of approach during consultation (n=86)                 7 (8.1)     20 (23.3)   7 (8.1)     35 (40.7)   17 (19.8)

  4\. Pharmacist's mode of approach during dispensing (n=82)                  8 (9.8)     16 (19.5)   7 (8.5)     37 (45.1)   14 (17.1)

  5\. Lack of trust in the efficacy of medication (n=77)                      8 (10.4)    11 (14.3)   9 (11.7)    35 (45.5)   14 (18.2)

  6\. Forgetfulness (n=80)                                                    7 ( 8.8)    23 (28.8)   13 (16.3)   27 (33.8)   10 (12.5)

  7\. Omission of doses ( n=79)                                               9 (11.4)    16 (20.3)   8 (10.1)    36 (45.6)   10 (12.7)

  8\. Instruction for administration not clear (n=77)                         4 (5.2)     14 (18.2)   14 (18.2)   42 (54.5)   3 (3.9)

  N = number, SA = strongly agree, A = agree, AR = agree with reservation,\                                                   
  D = disagree, SD = strongly disagree, n =number                                                                             
  ---------------------------------------------------------------------------------------------------------------------------------------

###### 

Association between socio-demographic characteristics and opinion on costs of medication as the reason for medication non-adherence. Costs as reason (Rank) (n=96)

  ----------------------------------------------------------------------------------------------------
  Variables                                                     Number   Mean rank   Kruskal-Wallis\
                                                                                     (p-value)
  ------------------------------------------------------------- -------- ----------- -----------------
  Age (year)                                                                         0.246

  30-40                                                         7        46.21        

  41-50                                                         16       50.16        

  51-60                                                         27       55.13        

  61-70                                                         25       38.60        

  Abrove 70                                                     21       51.26        

  Sex                                                                                0.343

  Males                                                         43       45.63        

  Females                                                       53       50.83        

  Occupation                                                                         0.000\*

  Artisan                                                       4        24.75        

  Civil servant                                                 8        79.81        

  Unemployed                                                    9        45.56        

  Retiree                                                       23       34.67        

  Trading                                                       26       45.13        

  Professional                                                  26       59.13        

  Educational qualification                                                          0.297

  No formal education                                           9        54.17        

  Primary                                                       19       54.97        

  Secondary                                                     23       40.30        

  Tertiary                                                      45       48.82        

  Marital status                                                                     0.071

  Single                                                        4        29.50        

  Married                                                       78       49.76        

  Widowed                                                       11       55.05        

  Divorced                                                      3        17.00        

  Level of significance p\< 0.05, \* = Significant difference                        
  ----------------------------------------------------------------------------------------------------

In addition, patients' knowledge on duration of antidiabetes medication/treatment plan indicated that, only 30 (26.3%) were aware that the medications plans for diabetes need to be continued throughout their lifetime. Forty-five (39.5%) patients were not aware of how long they were going to take their antidiabetes medications, 16 (14.0%) were of the opinion that medications should only be continued till next physician's appointment, 14 (12.3%) believed that antidiabetes medications should be taken till the experienced symptoms resolve, and 9 (7.9%) could not give any response. A significant association exist between patients' opinions on duration of antidiabetes medication plan and keeping a record/chart of blood glucose values (chi-square=17.92, p=0.001). Majority, (76.7%) of the patients who were aware that antidiabetes medication(s) need to be taken throughout lifetime were also conversant with the importance of keeping a record of blood glucose and thus knew their recent blood glucose values. Patients who were unaware of duration of antidiabetes regimen constituted the larger proportion (100.0%), of those who could not give their recent glycemic value.

Discussion
==========

Despite evidence from multiple intervention studies that better glycemic control can improve diabetes clinical, economic and humanistic outcomes, many patients failed to achieve and maintain adequate glycemic control. This may be due, in part, to patients' poor adherence to various aspects of prescribed antidiabetes treatment regimen.[@B42],[@B43],[@B44] In the present study, there were more female than male patients probably justifying the findings from previous studies in southwestern Nigeria that obesity and insulin resistance which are risk factors for type 2 diabetes mellitus are found to be more common among women.[@B45],[@B46] Approximately sixty percent of patients were adjudged adherent with their medication(s), while more than one third of patients were classified as non-adherent. The adherence rate of sixty-percent from this study was within the range of adherence to medication(s) among diabetes patients as reported in the previous studies.[@B10],[@B47] However, the relatively high level of adherence to medication among these patients did not appear to translate directly to the accomplishment of target glycemic goals for diabetes patients. About sixty percent of patients who gave their recent glycemic value had a FPG above the recommended target indicative of adequate glycemic control.[@B33],[@B34] This may probably suggest in part the need to look at other aspects of diabetes management plans especially dietary adherence, blood pressure and lipid control, weight reduction, and exercise program. Studies have shown that adherence to all aspect of diabetes management plan is essential in order to accomplish an optimal glycemic control.[@B48],[@B49],[@B50],[@B51] Although, the Morisky adherence predictor scale has been found to be a reliable tool to classify patients as either high or low on motivation and knowledge domain, thus may provide a reasonably accurate estimate of medication adherence. Nonetheless, multiple methods may be required to detect those who report adherence but who may in fact be non-adherent.[@B37],[@B52],[@B53],[@B54],[@B55] It is worthy to mention that adherent patients had lower and thus better glycemic control than their non-adherent counterparts suggesting that if patients are more committed to medication-taking as prescribed, glycemic outcome will improve. Healthcare providers need to continually reinforce and emphasize the important of medication adherence at every contact with patients.

A substantial proportion of patients who could not give their recent blood glucose value is probably an indication of low potential for keeping record of blood glucose measurement among diabetes patients generally. By keeping a diary/record of their own blood glucose measurements and monitoring the effect of food and exercise on their glycemic status, patients will be able to make appropriate lifestyle modifications in order to achieve better control of diabetes[@B22],[@B23], monitor response to therapy, and more importantly, enable the attending physician to develop a rational treatment plans with the patients. Thus, keeping a record of blood glucose value is a critical step towards diabetes self-management efforts, and a gesture that need to be encouraged among diabetes patients generally. Interestingly, patients who kept their plasma glucose values were mostly those who were aware of the lifelong nature of diabetes and antidiabetes medication plan(s). This may probably imply that having a basic knowledge of a medical illness could impact positively on patient's self management efforts. Although, this gesture may perhaps be in contrary to the belief that keeping patients aware of the full course of treatment plan(s) for chronic illness might generate fear and may make many of them to seek for alternative care. Notwithstanding, patients need to be adequately informed of the long-term diabetes care plans, so as to enable them to be physically, mentally, and economically prepared for the challenges ahead. This becomes imperative for improved medication adherence and better glycemic outcome.

The high costs of medication agreed to by majority of the patients as the most important reason preventing optimal adherence had been supported by previous studies where financial constraint was identified as the major hindrance to medication adherence among type 2 diabetes populations.[@B30],[@B46],[@B56],[@B57] Increased generic prescribing rather than use of brand names without compromising efficacy or treatment standard should be encouraged to reduce costs of medication and foster patients' compliance. It is of note that, patients who were civil servants were those in majority who strongly believed that the high costs of prescribed antidiabetes medications could be an important barrier to optimal adherence, compared with patients who were artisans. Botelho & Dudrak[@B58] have shown that socio-economic factors play a vital role on adherence as patients who live on a fixed income would most likely be able to predict how much he is expending on medications on a monthly basis. This class of patients would probably feel the impact of medication costs more than patients who may be on variable daily or monthly income. Patients' recognition of healthcare provider's mode of approach during patient-healthcare provider's interaction as part of the reasons contributing to medication non-adherence is a call for concern among healthcare providers generally, and an aspect that need to be critically looked at, so as to identify what should be done to promote better relationships between the patients and providers. Roter *et al*.[@B59] and Sleath *et al*.[@B60] identified the relationship between the patient and healthcare provider as a substantial predictor of adherence such that if patient perceives the provider as caring and concerned, adherence is likely to be higher. Thus, health care providers should imbibe the culture of empathic response and listening when interacting with patients. Once patients have positive experiences with, and trust the healthcare provider, they will be motivated to follow instructions given by the provider.[@B61],[@B62]

Although, this study provides valuable information on medication adherence and management of type 2 diabetes patients in a clinical setting, there is need to consider the study findings in line with some of its limitations which includes lack of detailed information on adherence to other aspects of diabetes management plan, particularly dietary adherence, and frequency of self-monitoring of blood glucose by patients. The glycosilated hemoglobin (HbA1c) test was not routinely recommended for patients probably on account of the high cost of the test in the hospital or because it may not be part of the established guideline within the hospital. However, it might have been used as a better objective indicator of glycemic control. Fasting plasma glucose and/or 2-hour post-prandial glucose were the common blood glucose tests usually prescribed for diabetes patients, and assessment of patient's glycemic response is usually based on the value of these tests. Also, this study did not evaluate directly the influence of types of medication/regimen taken by patients on their adherence status. Nonetheless, the MMAPS and some of the probable reasons for non-adherence evaluated in this study were structured in relation to different aspects of medication-taking behaviour of patients which may affect their adherence. Future research to evaluate the direct impact of types and quantity of medication on patient's adherence may need to be considered. The 4-item modified Morisky adherence predictor scale used to assess medication adherence might be associated with some shortcomings since it is a self-report method, however, there is no gold standard method for assessing adherence. Self-report measure of adherence using a non threatening and nonjudgmental question may make patients to feel more comfortable in telling the truth about their medication adherence when compared to the supposedly objective methods such as pill count or prescription claim data.[@B28],[@B63]

Conclusions
===========

Overall, the findings from the present study indicated that the medication adherence of ambulatory type 2 diabetes patients in a tertiary healthcare setting in southwestern Nigeria is considerable. However, the relatively high adherence rate did not appear to have appreciably impacted on patients' glycemic value, as a sizeable number of patients had a fasting plasma glucose value above the recommended glycemic goals indicative of adequate control. Better glycemic value among adherent patients compared to their non-adherent counterparts probably corroborates the fact that taking medication appropriately as prescribed could lead to improved glycemic response. Financial constraint was the most important reason preventing optimal adherence to prescribed medication, but there is need to promote better therapeutic relationship between the patient and diabetes care provider in order to ensure optimal medication adherence. In addition, multiple methods of adherence assessment, involving semi-structured clinical interview with patient or caregiver, may be required to detect patient who report adherence but who may in fact be non-adherent. Efforts should also gear towards ensuring patient's adherence to other aspects of diabetes management plan so as to optimize outcome. Initiatives targeting patient-specific intervention should be considered so as to recognize non-adherence problem(s), and identify the underlying reason(s) or cause of non-adherence among patients, with a view to provide practical and functional solution to resolve the problem(s) and improve adherence. The intervention should have some follow-up component in order to ensure sustained improvement in medication adherence.
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